Abstract
Introduction

41
In the last decade, nanotechnology has emerged as one of the fastest growing areas of science functionalized silica (7, 8) , silver ions reduced in mesoporous silica and in the presence of 52 stabilizers in aqueous solution (9) leading to the formation of silver incorporated nanoparticles.
53
Nanoparticles have come to the forefront due to its distinctive physical, chemical and biological
54
properties arising from its high surface area to mass ratio (10, 11) . Various methods are adapted 
99
Materials and Methods
100
The chemicals were purchased from Sigma-Aldrich unless otherwise mentioned. was added dropwise to 2 mM NaBH 4 at 4°C stirring stirring vigorously at 300 rpm. The change 105 of color to golden yellow (due to surface plasmon resonance) indicates the formation of AgNPs.
106
The presence of a typical plasmon resonance peak in the range of 380-420 nm wavelength range to remove any traces of other compounds. Energy dispersive analysis using X-ray was performed 110 during scanning electron microscopic analysis to check the purity of the nanoparticles.
111
Citrate capped silver nanoparticles
112
Citrate stabilized AgNPs were prepared by the Turkevich method (41). Briefly, 1 mM AgNO 3 113 solution in deionized water was boiled, to which sodium citrate solution was added dropwise.
114
The change of color to grayish yellow indicated the formation of AgNPs. The solution was 115 boiled for additional 15 min and then cooled down to 25°C followed by dialysis before used for
116
further experiments.
117
PVP capped silver nanoparticles
118
[Poly (vinyl pyrrolidone) -PVP, Mw = 40 000 g/mol)] (Fisher Scientific) coated AgNPs were 119 prepared as described previously (42). Briefly, 30 ml ethylene glycol was heated at 150°C for 1 h 120 and 2.5% PVP solution (10 ml in ethylene glycol) was added. Subsequently, 3 mM NaS (0.4 ml 121 in ethylene glycol) and 280 mM AgNO3 (2.5 ml in ethylene glycol) was added. The temperature 122 was maintained at 150°C for 15 min and then allowed to cool down to 25°C. 10 ml acetone and 123 10 ml milliQ water was added and centrifuged at 8000 × g. After repeated washes for 4 times,
124
AgNPs were resuspended in deionized water and used for the experiments after dialysis. were incubated with 10 μg/ml and 50 μg/ml of AgNPs in the presence and absence of serum 
Statistical analysis
255
For analyzing data, the data were subjected to statistical analysis by applying Student's t test,
256
Mann-Whitney U test and log-rank test using commercially available Graph Pad Prism 5 257 software. P value of <0.05 was considered as significant. 
272
The Cit-AgNPs and PVP-AgNPs were found to exhibit antibacterial property in LB broth, which BSA and PVP-AgNPs, the least. Cit-AgNPs have moderate interaction with BSA ( Fig. 3A -3D ).
315
Membrane potential-sensitive dye bis-(1,3-dibutylbarbituric acid) trimethine oxonol inhibited the activity of uncap-AgNPs but not the capped AgNPs (Fig. 5A & 5B) . Similar results
354
were obtained when 3% BSA was used instead of serum ( Fig. 5C & 5D larger NPs and effective screening of the charge interaction between the NPs was observed (67).
413
Protein adsorption on nanoparticles occurs due to an increase in the collective entropy of the 414 proteins on NP surface and nonspecific interactions between the NP surface and the proteins.
415
Increase in the entropy happens due to the rearrangement of the protein structure to a more stable reduced the emergence of antibiotic resistant bacteria (38) . Gold NPs were found to inhibit 
454
Further, in the same study , the lungs from majority of the mice treated with SCC NPs appeared 455 normal with a significant decrease in the bacterial burden in the lungs (71).
456
Silver nanoparticles may cause side effects due to the interaction with proteins in the body and 
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